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ABSTRACT : 

PURPOSE: To obtain an ink jet head having characteristics such as high density, 
high nozzle number, and homogenuity at a low cost by a method wherein the title 
ink jet head is composed of a silicon substrate to which a thin film part is 
formed, a piezoelectric material formed to the thin film part of the silicon 
substrate, and a silicon substrate having a nozzle formed facing the thin film 
part of the silicon substrate. 

CONSTITUTION: To a piezoelectric material side substrate Al, a piezoelectric 
material 20' consisting of PZT as a vibrator and a thin film part 13 composed of a 
Si:B film 11 of a Si mono-crystalline substrate 10 are integrally in good 
precision respectively to a thickness of approx. 10μm not via a bonding 
process. The piezoelectric material side substrate Al and a nozzle side substrate 
A2 are brought into a contact with each other so that a piezoelectric material 
layer 20 and a nozzle outlet 71 face outside. The piezoelectric material side 
substrate Al is made to be of a minus potential and the nozzle side substrate A2 
is made to be of a plus potential while they are being kept at 400°C, 1000V in 
voltage is impressed between both, and they are bonded by an anode. Since the thin 
film part of the silicon substrate can be very extremely precisely formed thinly, 
the piezoelectric material can be made thin. Miniaturization of a cavity become 
capable of being performed, and high density and high nozzle number can be 
achieved. 

COPYRIGHT: (C) 1991 , JPO& Jap io 



lof 1 



8/30/00 9:42 AM 



® 0 * H4#»Jr (JP) ®**mK&H"- 

J @ & §§ n fiF & « (A) - ¥3-297653 

y-~^z ..y< : ~ ©Int. CI. s WmtBft JtW«a## ¥&3¥(1991)12fl27B 

> B 41 J 2/og -■' : ^ ■- - - 

^ * *.f* : 9012-2C B 41 J 3/04]»^l|0i3E A^ 

®# m ¥2-101137 
@tB 66 ¥2(1990)4.8^ 

®tfi SI A t-fa-i^y^ £3fS8SSr?gEE^2TB 4#l*l 
£tfc 



w m # 

2. &&gft$4>fg@ 

> * S> * * K T & o T . »#8**^j££n 

h *\ y K • 

c & & ± © n ffl # » ] 

x £ *g 4 1 0i:J!f9^IS«t4 l i t © ft » © 



PiffifcJ&&U*:£E«{*43 o»jg*onv^ 
tt*© * V * 5> x y h ^ V K tt. ffSlttbT 

© -c a * a*. M;u*^&©W9tfJb&T;fc*fc8t> 
6 *©*:«>* Kfi(rmE*ioovw± 

^»fii4i i#e^*a«gtt8£#&©B!itt 

*< * e < « 9 > .a x b 7 * * « < t * $ ra a * 
m u r ^ 

Sfcfc. -f:/?**ir? : -f42 0©/2:<*Ht-i3 

© & * <* 4 3 o <^*£ *8«£ti»£^#i:bTfc 



313 



\<< y * * K T << * 2 0 Z t tz&m? 4cl:# , A 



^■Cfe^feo L L ^ © <fc o &W&0>^ v K /Ctt 

SfcttlfJKtfSf < V. ff*jfl?4"'3..p.©«* 
: , 1$ fcfc t* * ft*tt*t» Vx. -*»_©3p.*&-r £ <fc * 

£ ft & © ft ® 14 7* V >*©tttg*ft±*1t«fc 

* if. J: 0 * D - X y *j 7 3 ft T § T ^ ®M 
T ft r> fc„ 

*CT':fc&l3U*-ft6©l3®££8&^3*tf> 

T v *(Dltttt« i:"c5'l**6lSET, iSyXJP 

x v K«y KfcSfc&Ttea* h t: I ft t 5 C t 

[ PI®* * * tf>©^&] 

*56W«>-r>^yx* h <^ * H 14 * i£ $ 6» # 

-3- 

©^filfc&fcft*. Z © 4>99x.vhn9 

0 0©JBE^<$<SJ®*£A 1 <omife&l8 *vm&\zv 
H T « W T * . 

®Si$gf B S«il O0)I&(OKffii^ 51 # © * $ 
-7'b&10/i]n©Sl: BJK11*J^^^^« 

Si#^SI<S10»Si: BR1 K SiOj 

i2. s i &ji © 3 jb mm t & *« 

© 4* & B T ft 9 . ( a ) ± ffi B * ( b •> -»* B ± 
m - m 1 »r IS 0 * (c)ttlSflBBV**. S*i: 
BJ&ll±fcPt. Cr, Ni^«tO«4J?* 1 
«iinOKIRfiJB2 1\ # * i 0*>m © P Z T «fc 
Dft4flEHflfS20/Pt, ! C r „ , N i m X 9 & 



4#§fl¥ 3-297653(2) 



tt £ & £ & ftpfc J3E t£ {* ^ ffl 8E 3^ «j a > JS fi © » 
K & fc M fa l/|:r ^ £ 3 ft / if^ijn 



y JStRt 6]»Jd&* ft * c k * 

* « m © H^M'^J^^^^^^M & ft X <A> 
*v»JBfc *|ft fc&J8t&* :H { t^. 

C ftfc J: 9 »K P Z T ©ifcJB 1* ftfcfc 9* -f > 
?*-v^T-f©'h§? ft & 9* T> l> T fcfc "\ 

y k © * a ft ** *r « fc * a . * * . ;x;^vy 

^^^K©H#krJ: *gJ&©%£jt><Jfp*e>ft*o 
[»tt0f] 

«T#%W©-3Slfe0*£B®*ffl^Tl8$'r* t 
^l@tt^^W©-^Jfe^©-r>^^^^ h - 

CM* 4 V ? 5? * <y h K T\ 1 0 1 * © f£ 
7^>T£4. 2 0 0 I* BB ft IS* 3 0 0ttr?t 

y t ft * • ^vr>3oo*«0r}i^cnp©^^^ 

13 ? * z: t K «fc 9 . : & & & 2 0 Ofcfc B # fll M 



-4- 



&<!ggm€s$2 2 * x a y ^ v^fe^vwi^^- 

y 7 I,- 4 y y iz X o T 2>* * b T* fli 

S5 15ffiJS22±tcU^^h^23*SR£ , rSp U 
X h & 2 3 l±m®<*Mf$.® 2 3-1 fcE©?^^ 
^23-2t^e»ft^. $S®li*J^^^2 3 — lO 

SJX-X', Y-Y , ©#l£U:i2#$t'0«fc$fcJ& 
*nt^*. (^3@(a)).SEtc. SiO 
,1121l:Si»8il«10«[110) (B 

*fcEPX-X' , Y-Y • ^^1) ©#fcfc$3*& 
0J;H^^XFBi24«jBlSt5 (^30 (c) 

) • 

81 4 @ « . ^©X^^*>WSEfltf<SIS©Al 
© # ffi B T ft 9 . (a)tt±BB*-<b)ttB± 
in » m ' Bf BB. <c)«i^©@Tft*a^30 
©#^tc*>V%T. l/3?3ChJB2 3©yt^->*« 

^>y*ffV^ ^a«ffiJB2 1. osumfisja 2 2. 

J£?5ftK52 0. €xi»> >^L, ^iS^ffi 

2 1'. B89€ffi-2 2 * % *> J: . ^ 2 0 • 



—314— 



j.- r * ph # m gj # & 2 6 . e & 

l^gXt-m i2*^^ u h 2 4 tit u.ft f 

~7tX~% # r n - ;K x ^ u > ^7 ^ > £ * <*> M & '» * 

■ . j- . ^ - . , . . . ^ _ . ^. , ( . ^ 

^ t . s.iig B B 8 S«i.o©s i *e-ia"iB i 4 

, 4 x y f > ^ ? -T^fcs S i O t ll 2ttEfx 
y ^ 

Th [100] (I^EPZ-Z' [1 

io] < ig + fcepx -x • , Y-Y'^fa). [ 

ill] (B + ^WQ-Q'SfcniD^liafcfillf 

5 0 ^ m, 3 0 ijk 3 A m »y 

^y^&iis&soat^fi&sn** £ , £ s 

i: BHllJ:HSlK|13*<M$tl4. 

* * e r -r 3 0^>ir-fX(i@±iaE^rSi^ 6 0 0// 
m±miifo \z 1 0 0 0 fi m T$> -So £/U H 
*ttxy^V^fcJ:0^1rtrir-f3 0 <9 & ® 13 
T Si: B#llTj&j£<**t*» 

-7- 

#lC&6-9@£|B^T/;C/HH&teA2 © $ 

6 0fc)t|la®?8fr®L*JP$ 1 0 0 // m © S i # t£ & 
&&?fc9.&&<fcfc:J:9Pfffi*::0. l // m S 

i o *m 6 i * 6o hjBea*- 

^Offltl* [1 10] ( @ * flJ V - V 1 . w- 



W 1 ft ) <D#fcl3i2£&oJ:$Hl 8 


0 


M 


m X 


1 8 0 MJnOJElv&BftG 4 * T . 


3; 


tz 






) 


© 




x y f v ^ l: J: 0 IE # & £ 6 4 © S 


i 


0 


*Jg 6 


l*Bfc£L. 1, U f X h 1 6 3 






*c i^ts tr a # r n - ;K xf i/> 




7 


5 y 




0 




H # 


ftjL V ?y#t% (£8B). £©f£. 


s 


i 


0 *K 


* & £ ? * . £<DJ:Sfc:LTfflP7 1j&< 


4 


0 


m 






9 


® ) o 






3 


0 <0 










ITffo^flE^ it tt £ «t 


A 


1 


t J 


;OH&!2S*SA2*jEEmf$/B2 o *> «t y 




to □ 



; 3-297653(3) 

@J:i? lPlf:*!l8 ^°:A-, m T ' * r*^^?* ~- 
I'^fl ( b ^ ( c )jz m -r : =^>^. 

■ i* id 3 0 m . #1 2 0, * nu , ^£ 1 0 0,,// m . 

•<DH^tt«(0J&^ IT^5, > ? M 3& 5 Olt ^ 
6 1 5 0 /* nu j£39 0#£mT&9« * -V £ T 

S . ^y^^m^SOtt^^^ttT^ 

W±©J:p^UT^e»*tfcJKtS(*«fH^A 1(0 

($IISiAU^{|:@T^i?, ( a ) ± 9 @ . 
(b)W^ia@Tfe4 0 ^tef-f30tii±l: 
fc^TiSU:: (300 d pi/8) (7)f^R5o^O> 
ft677^nilfvff8I, a tz . ^ ^ *5 © * 
vtTr-<i:©l6E^(«I0&©^ (300dpi) 
Ms ^85//mf (300dpi/l 
6)o*0. $5 1 3 5 5 pm^yf T8?Js tf6 
4^SEta^tvTV^4 0 

-e- 

-7i^^(U^[pj<J;d«:SiS!$^. 400 *Ck:» 

mnwmm® a i * v ^ x t y 

X ;KS3 S IS A 2 * 7" ? x U & fcr U . Stf^iO 

•vtrT'f3 0c^)^^^^3B2fi^nTv^^^«). 

4 OiJjrtfyX^cD^K^^^^^kfvia^Sfffi 
* f f I T 3& i , 

^i;bT^t)PZT!^)>e»^-&JBEm(4^2o , ^ <tt;s 

i^*S^®ISl0CDSi: B JKI 1 lJtO^^^lg 
»13«tiif<llO/img*l:STll<,' L & 

RXfi&G®. limit ®m& A 1 t H 6 



-9- 



315— 



-10- 



- £' " " ' ' r ^ JBE T + & ftrgrtt * * * & tr r V* W v% T » 4 



¥ fig r & >k ^ra^<o^ffi!|fttk:«tt^m^f$<o 

4 « tit o T . * + V?4<0'bm<ki>**St&t%*)* 
4. @® <Df8!$fci8lrt 

-11- 





1 


3 • • 






2 


0 * - 




2 


0 




• * 




2 


6 - • 






2 


7 ■ • 






3 


0 • • 


• • * * fcTr -f 




4 


0 • • 


■ * -f > 




5 


0 • - 


. * > *&mm 




6 


0 • • 






7 


0 • • 


• • j % & 


4 


1 


0 • • 


- - 


4 


2 


0 - . 




4 


3 


o • . 





SB 
y K 

y K 



w JfcWL¥. 3-297653(4) 



-r v * v * * 



5014* »f*t^|fei«^^^ 
6 - 90tt*5£li9©-^»l^© 



-f > ? V x 9 
■fe * 2fc 



10 0 

2 0 0 

3 0 0 
1 0 

1 1 

1 2 



-f y 9 *J y Y ^ v K 

7* ^ 7 1 > 

S i #tsn s*s 

Si: B 0 
S i O *® 



-12- 



100 V? •/!.►/ KV/K 
200 

300 — "^tV 




■13- 



—316— 



9 1 P 



10:Si*&r B &fe 




2^3121 



—317— 





—318— 




60: S 

61:SIOzfK 
62: Si#&Al 



61 




—319— 





—320— 



- K^- : ' T^~ 1t-M¥ 3-297653(9) 




: tT7**tf. 

420 

430 : fctt* 




—321— 



L4 ANSWER 1 OF 6 JAPIO ' COPYRIGHT 2000 JPO 
AN 1999-058730 JAPIO 

TI INK JET TYPE RECORDING HEAD AND ITS MANUFACTURE 
IN NISHIWAKI MAN ABU 

PA SEIKO EPSON CORP, JP (CO 000236) 

PI JP 11058730 A 19990302 Heisei 

AI JP1997-216634 (JP09216634 Heisei) 19970811 

SO PATENT ABSTRACTS OF JAPAN (CD-ROM), Unexamined Applications, Vol. 99, No. 
3 

IC ICM (6) B41J002-045 

ICS (6) B41J002-055; (6) B41J002-16; (6) H01L041-09; (6) H01L041-22 

AB PURPOSE: TO BE SOLVED: To reduce a residual stress of a tin film by 

interposing a boron diffused membrane between a silicon single crystal 

substrate and a piezoelectric membrane in an ink jet 

type recording head for discharging ink by pressure generated by 

a deflected deformation of a pressure generating membrane. 

CONSTITUTION: yer 32 in which boron to become an electric membrane is 

diffused is formed on an upper surface of a silicon single crystal 

substrate. Then, platinum to become a lower driving electrode 10 is 

formed 

as a membrane on an upper surface of the boron diffused membrane 32. A 
precursor of a piezoelectric film is laminated on the electrode 

10, and heated to be crystallized as a piezoelectric membrane 

11. Thereafter, an upper driving electrode film 12, lower driving 
electrode 10 and an ink chamber such as an ink chamber 

or the like are formed. As a result, a static deflection amount of a 

pressure generating membrane at the time of applying no voltage after a 

pressurizing camber is formed is increased form the substrate due to that 

the platinum of the electrode 10 loses a restraint of a tensile 

stress and a compressive stress of a silicon dioxide membrane 

from the substrate to be largely deflected if the membrane 31 does not 

exist. Reversely, with this constitution, since compressive 

stress of the silicon of the boron diffusion is weak, it is reduced to 

about 10 nm. 
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WT* *0rc«RWfc 1 /zmk Lfc. ^^SOffiSc 
»»:Ul«ltimtt<0l£ai« lcm^Sft^lOeOl 23pJ 
*»&10<01 6M#«4L<. SMcflflfc L<(210tf)l 
3 *H> 4>1 0 (0 1 5 MWKirCfc -> ft: . tWBTR i 0 ^ 
^ri^^S^OP^rttx.yf-y^^. xyf-y^ig 
J: * ft^mtURo&fePtt KftOx^f^hy/t 

t lx ?>wMtf*+ttT& o . mum £ o >fc w& 

[0025] mz^mimm3 2<r>±mizx^ y 
mmtMsgm&ismzii o . Tt&mmnm iota* 

fi^£4 0 0nm«7>J?^T'iSJB£-r.g.. -T^lita^Jgfc -£<Z) 

izMi-hwrnm^^turr^mmmmit^ u s^am 

[0026] *W±fcJBE5ttR0>mB# 2 4 ^St^-f- 

*0Tttif-*>*«, s^pa 
ib&«5 5%, 4 SZta* <k 5 ^PZT^ffm^Bifgg*^^ 
Jl-y/l'mzT&}&mz0.9uiiM?>-t%:$> 

ffcOf&S. ^OEmoftSSjftP. PbCTiAZrBO 
3 CA + B=1 3 flBifc^il^A, C#, 

0. 5SAgO. 6. 0.85£C£1. 1 0<0$5fflftT 

ft. ^ffil^i^^^lK^i^&XM'-y^^il^CV 

MP*ffl^TfcJ:^(BI3(iv». 
[0027] fteStKgfr* JEttemBtffcOlghMtf) 

*t=an«pr4 . *<5yti±55^^^5ei!§2 9 *fl§v>Tas 
«Piiii*»fe» KS#EB^4«T7 0ox:-c5^M*ti^ 
l*&3 tf* ItW^ EE«ttR<ott Afl:»1f4ro ft . 
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i wist j: <0Em&mmm&2 4n±mm^mK><r>m 

JftTKFJMbfcitXttteLffittttlHl lfc&oft(l23 
(V)). 

[0028] ;«(|. E*14IS l l ±t±i»KiMIR 
1 2 . ^sMTIi±flQ|BIMM 1 2 ii 1 0 Onm 

[0029] aacjiswrarafii 2. Emffiii 1 

X?(S^~f)£MLftf&. BfjE«04WBIJ«(c>f3i->'$ 
10 Uy^ffllr^TH«rfc:jgjW-*(H4(lI)). 

[0030] ikizTmmwmm 1 0 ^t<isix 7 

f->^x?(ia^-f)£JfcLft:flL Bfj£0>«*R(rtai 
JftLfc(04(IH». 

[0031] ;«1I2 0^)£E«ffiHtWlSL/£«fc« 

*a*ffiSl^fe*tr««fcxyf-^fiaHH2 1 Srfgiffi 
7 vIMffcJ: fjx y f-y^LT«2 2.*Wm-& (134 
20 (IV)). 

[0032] ^(DWtttti? ^>^?£. ft: 4: ;ttf 8 0 
AlVvc3SJ|!|$JUfiK 2 0 £«R±W4"C*»*-* i* fc 

fflv^M^rffix-y^y^^s-ffl^-ctiv^ . i«ff . 
Sfc J: 0 AiES[9mM»fi$tL« (B94 (V)) . 

30 [0033] MW&fmwKX¥&&&vmf&Fmm 

<»nm|a4'<7>Tfflyfcft:;bX,T'V t L , ^MtilOnn^ 
JST&oft. i^(ita£*^«Ta5lE»Bil0^a^§l 
otfOJCAfc 2^CSSIl«ffi^JiB*^M«*^<Oftl^ 
^ifeoft z b izi OSKWfc^S < fcbArtfwlcH- U 

L^r^-pft. 

40 [0034] JSUiWXeti: 0 JBrttStutSn^SSRfc: 
[0035] «Ji^D< »«L,fc-f i^'x «y h^te^ 

imuctzz. mkSMzttLmm&&2 om± 

[0036] &tzim<7)im<7)tzt>fr&<7)g>mmf)?b 
^m^mmmz^mmL. mM&Mown&Qumz 

fft blS*ft **»JbW200ni-C* o ftcOiC^ L*:|gHj3 Jj,(i2 
50 50mk**?at3BgKtt«:»*i4:*«-e*fc. 
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[0037] mmmm2)^mcr>mcr>mmm^mm. 
xm* m 5 1 m e ta^c \x mmth . m-m. mm. 

[oo38] to&mmux'h & t z. ^commm^mm 

3 2 ZBf&th. *MX"l£*Vmm!tm£ 1 5 00nBi 

[0039] mms (n)^*n< ^^Mtfsy^^t 
.kohl ±Mtt^mmim<nAMte*^mmi2m io 

fl^M3 3^j£3*U>. *M^i*^5?IJfc{i£2gHI; 
I^I»f§ **200nmk tth i d fcKiEB^Mi'Jiaj L 

[0040] ^MXigT-^^ATO^iX^EfcXM* 

•y ^^mm^wm^m.zi. o . T^gga&mis i o 

k£&fi&£8 0 0nm<0/i^T«|-t&. =5r££OT8B 
SBS&m^ 1 0 imteMZmteX t ^ . *0)±.lzj±nm& 

<nmm2A*mmth. msmmzimmmi tm 

«Y**(H5(m». 

[oo4i] mzmwL^i¥^f±m&fmmi^^^tcr> 20 

. *mvi*amiama&(M 2 9 zm^xm 
mmfrt, . nm%wm*T 6 5 0 *c-e 5 

9 0 0°C-C34J-initLiMl^ia$^^i:tJ:»5. JES 

ffc 2 4 (ihiefflv ^il 0 V>fflS.X*8ig , a <t& J; l/Mig LJEB 
fflgl li:3:o*:(|g5(lV)). 
[0042] itSO-Tk #90 OT^jg^&JlIfSMd 
k. a^tVi^«7«fi£iStg^i:a^iJrJttTV^ 

^otU^, HUi2* , 7»S£HJc2®S'fb^Jl3 3$-|S 30 
fcrt**-* -TkfcJ; 0 £*>JK#A>J Tt % 9 -TO ± d ^ 
«^Wfet«r3&»-3fc. e^T*M^rk#8gj£/fltJ££ 
k . PZTBaSB«£S: J: O^iaTM^-ri. £ k **C 

[0043] ^<o». jimffiii 1 1 ±i,z±^mmmm 
1 2 ^j^fi^rs . *mx~u±.mmmm 1 2« 2 0 0™ 

[0044] &l;r_L35g0Mil 2 fcffimttHi 1 £Jn 
£E^2*^^§ixSfi[ffi^*rli:Tii3 3 5:Xv^-^^v 40 

v >yzm^xmmzmstfr& (H6 ai» . 

[0045] ifcHTSSMISi 1 0 k *^SS£?lfc2KHfc 
S^ISSrl^tOgS^-yf-^^^ <Eficlt-f)£Jt 

tf^ananMi ofc^^ss£SS:2jge<i^siuii}5an 

ffimttffilk R-«@k J: 5 L& (06 (1 1 1)) . 
[0046] z<r>WfiL2 0<nEm£m*B&LtMzm 

xmxi%2nzm«<nm&izm-&^m$m&%>m 50 
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-fb-kSfci 0^-y-7^^LT^2 2S-Jf«-^(ia6 (I 
V)). 

[0047] *<n®mjj&x. y^-yvm. tz t ni8 0 
'cizm&ztitemm 1 7%^«7jc^b& u ^a*^*- 
fflv^®R4ii&fl^R 2 0 zw$L±wtx'nm-?z> r k 

0 ^^HnBESS«SaU»3WB«Sit« (H 6 (V) ) . 

[0048] Jnff^^^«E*%^Bg^i±^EPJPB# 
«»Wfc*>***ia»i-*i:» fiyt»fc«#100niu&»JS»2 
OOnmHffJOTfflOfcit *>^V ^OtC« L . * W430nmig 

W*i (> #WCfcM J k A 4f«* *^ . 
[0049] J2U:*>iefcJ: 0»«**Lfclnffi^HRfc: 

[0050] *«^jEE*»ayH«>switH7 c^r. t 

m*±tf&t:iib£t&* £.-^.mLffi3 0l,z}tLX. 3i& 

S&3 1 tiiggtt^ Ttf^s^< im^ o^r< Lfctj a *u 

[0051] 3tm&\fotfV J ^<'?&t:tb< l zi±33!fffi 

oijWSr^ ^-Tc: k (eft t ^ L 4 3 WISIi^fiB^ 
(i±*^55rv». *M«rt<Sl^g|J3 l«TW!iti 

te Ji oseflowtiWi - k^T-§ „ 4fe±sakork < 

[0052] -*fl»^2lM^IRO»'C , 5H*W*» 
^Li d k -T* k . ^SP3 1 (i 2BHBt*K«)Afc:& 

k#T£;fc. 

[0053] iS§«9-c»4SS»3 1 ^*>7Sfi£ii[lS3 2 
co^TiSjSL/t^ *«>3Hfta2BHI3a3iaS3 336iW< 

'hst-«ufi*i«>^)2«s«>-9T3as«fc*jau"c«>«t 
[0054] ft^^xumkTimannB^a^) 

IHfc*^«»«2IIHB»IWt^rt-&J:kfcJ:9, *W 

^)rk<7 0 0^®i.l.«yi£$-fi ; oTi>. e^k^tn 
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[0055] JjLL«*P<JFML^-f ••/ h^m 

liM Ltz k Z h . »n a ntM LWWmtf 5 0 %|6j± 

[0056] i^^J'CiiJUglilKi: LXPLmtt®* 
[0057] ^rt3*0IJ-C(±^ S^^x >y h'v-y b'WfSffl 

t&wwimM. tfua&-t'<xiz*mu&mT'$> 

[00 58] 

am^miz^mmam-fft^ ztizx*). mm<m 20 

[iai ] *&W(Dmffimizi5wz>j a a, -y vmm 

im2 ] xftwcomti&mizM-fzj >? v=x «/ h^iE^ 
^.vv<7)WMmx'h&. 

b^BSiKv v<?>wmjLUZfj?tmx'fr&. 

im4 ] 2t$&9ko$ 1 v>mmBmiz&w& ■< y^-jx. -y 

hses^-y v<r>m^ym^-tmx'hh. 
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[@6] ^miw&^nmtmmiiztuf&j yw*. y 

[ ffl 7 ] *f£HJ5COS^ 2 W|Q6^l3±>(t 6 4 i-'x -y 

[BI8 ] flfefeflW y? it*. h^l2fiK-y h'OSRBHB 

I JllJE^fflK 

3 imwtm 

6 jxiim. 

7 -f ypntttifflsX)], 

8 m&mm 

9 mam 

10 TSS»M& 

I I i±nm& " 

1 2 ±g&geffi&m& 

13 4 

14 mmmKM 

1 5 he& 

16 mk 

17 ^ vj- 

18 flllffigPIM 

19 >f ^PlftSfH^fii 

2 0 BlSiji^tM 

21 ^v^yy^mm 

2 2 aoy^-y^lg 

2 4 EMfflmmib 

2 9 fgfrbfcilg 

3 0 flEms^SP 

31 mmmb£M<e>?kftm 

3 2 

33 *vmtm.2Mimmm 
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TI INK JETTING APPARATUS 
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PA BROTHER IND LTD, JP (CO 000526) 

PI JP 07052383 A 19950228 Heisei 

AI JP1993-204937 (JP05204937 Heisei) 19930819 

SO PATENT ABSTRACTS OF JAPAN (CD-ROM), Unexamined Applications, Vol. 95, No. 
2 

IC ICM (6) B41J002-045 

ICS (6) B41J002-055; (6) B41J002-175 
AB PURPOSE: To obtain an ink jetting apparatus having a long 

service life of an electrode and high reliability by controlling a 
voltage 

to.be applied to the electrode so that one diaphragm is warped in a 

direction opposite to a warping direction of a common diaphragm. 

CONSTITUTION: A side wall 121b except a part held between electrodes 131b 

and 132b does not shrink because of the absence of a driving electric 

field. A compressive distortion, namely, a negative distortion 

acts at the part of the side wall 121b held between the electrodes 131b 

and 132b, and a tensile distortion in an opposite direction to 

that of the compressive distortion, i.e., a positive distortion 

acts at the side wall 121b except the part held between the electrodes 

131b and 132b. As a result, the side wall 121b is rapidly deformed like a 

bimorph towards the inside of an ink liquid chamber 122b. 
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(5n immi 

mffil 3 l&l/m® 1 3 2*5®^$^. ffim-fe7 5 -y 9 
M 0 1 t^-XTI^-h 1 0 2 fc»£Jf 1 

-MOlCJUl 2 3tmfcZix. &M*7$ y7xy 
iV-M 0 1 hijrt-W- MO 3 t#^Ji 112 

1 2 wz^x. fflxmzwMtzmmzirr&miwj 
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#^fflfc*il3tT4:frmfc*^$tf&fc*fc, 

&«e*im»u as— f y?mmimm-i-&m-'( y? 
wm.frt>4 yrzmtt&kzizn, m-j y?mtm 
-jy?m.ktf&m-t$>mM£. m,-4 y?m&t>4 
yfzmN-bkZtmiijmzgmtiiLzk&iz. m 
-4y?mmc>^o-immM$:. m^m-rmm^ 
mmfintimijfaizm&z-it&xoiz. mmizwm- 

jyrmmmw. 

im%m 2 1 Htrta-f y?mmte. mmm.k , mm<r> 

S. 

[00 0 1] 

iMmLhowumi *mii±. jy-rmmmizm-t 

[00 02] 

im&otm] yvyf^yVkLx. mm*? 

Zit&zkizx*)^ znmm&mzj ytmsmn* 
yfzsxfrfrhmMk LxmstL. ®mm*&( l zm-% 
<r>4 y?m*M&t>>( y?*mx-?h x 

olztfi:i><7)X'$>Z>. ZLX. y?®M*: 

»9rii«o<as<oy %)vij>t>A ytmmw&^h zkiz 
[0003] z\<m.v>4 y?mstmmk txa. mm 

^186 3-24 70 5 l-SH^fg. 1f^lS6 3-2 5 2 
7 5 0-9A«ftVW H¥2 - 1 5 0 3 5 S^&WlZffi® 
$flTUl>t><D#&&. 04. 05. 06. m7&Vm 



(2) 1f^¥7-5 2 38 3 

2 

sattfKau 5£iirc&fiOMi 

^*»&*4»&Ji3£rt-L-C*£T*£fc^ »1 5 
tt*^^l*tt^fc*T4a«*>4 V^iKlgl 2 k 

jy?mmi 2iz%iJi&mM<r>mm^mx*$> 
*). mmi t±-f y?wm 1 2<^iw,:-)T»t 
v^. mti i«o««ii3#j£offiijMi i±«3&»4>flaa 
io i i^m^xcmmm^i. mmwEmmowmi 

y?tfim&iih. 

[ooo4] mz. * ytmmmjmmmtt-tms 
fcfcwc. mm.<r)#i^v £ -?\ l z®.^xmui'{ y?wm 

1 2 b jW8JRS*t* Iffil3etl3f fc«a[fcjE 
0>»»ttff>WlttNi:&*U €Sl 3 d 1 3 g|Jiffi§ti 
.& . ^ati "9 (MM 1 1 b ^{4^91 1 4 b 0:fr|nJ<?)§*ilJ 

w> mmi i c^a^Epi 4 co^riBjoBB^mw 
20 ftm^'h. z<n>k*mwmjfc}i\p\i4bmf\4ckft 

Wi$\4kim$iVX\^tzth. ffliJMl 1 b&tfl ]. c 
(4. flEmJS^-r^O^tictoT^^^l 2bcoi*J 

aES-mtoftafcaew-* . zcoimizx ->xa y?wM 

1 2b«iSWLt^y^il 2bc0^f y^JE^l 
^MMI,zm±L. ffi*j&#|&l!LT. 4y?ffiMl2h 
lzmmi-&sx/i>3 2 (136) y^iKiiWiRSt;* 
4^c. WSffi^EPiDSr^ifc-r^t, Mill lb 
RXS1 1 c*qgK»«fflai (04#BS) tcMS^-f y 

30 1 (06) *»^V-Jh-;H«2 2 (06) ^jILT-fy 

[0005] flaswrii. ^-r^. 2o«o-r y^assfc 
^?ssi2a, i2c fcaaw-* y^fe-r v^^si 

mmBcOJ y?mMl 2b. 12dC 

mm^4 y?mm*mktz>k^o koiz^ -4>?m 

m 1 2at^yX;P3 2 ***«*0P-:rfc:4HWLT-f ^ 
40 ^Jg^W^^Td . 

[ 0 0 0 6 ] fflU ±fle^Sftf^{4^*^»S&f^tjS 

*««*«IMniT*^*:aaiiiL, *fc>f y^JBSSl 2b 

ffttl 1 b^tXl 1 c $r^B>r«0fig (04#M) 
LT A y 9 1: WtiZlt& <T k h $>& . 

[0007] mz. ■< y?mmwe>®mmz7j??ffl6 

50 ^-fA't^Hru-Fft^UfcBflMSlIlWcAo 



3 

X . mil<nmkcr>4 yfffiM l 2 £ffM-T& Tff l 
5 . $ 1 5teg.m.*7 5 y ? X7*l/- M « 

«a£»Cfl tSB £ (Wff^tl) * # . SHBf 1 7 t-ifi 
^<terah.Ttt«fciS<$rD, SffllSl 7ftifiT»4iS<¥ 
fir&itfltl 8i:#£ iofftSSftS. £cOrHl 52&l^§ 
m l scDftiintti. miE«mffi l 3#x;n> ? y y^ 

mi scopmtetzcommni.^ 
ftowzwmi simfcztthtf. mm snprnwi 
%commikv : mw-£mzmm i 3 agassi!* . t tz . 

- h 2 tz. fffiH & fctt«J9Hhia^£(c: i ->T. y^MX 
P 2 1 &tX^*-^ K2 2 Sr-f^fife-T h . 
[0 0 08] EM^Si-yrxyu-hinMl 

T.MV>Wt£. x.rtt*zslH@m3 (04) 

T . 1 5 ^IMec^^-f >^iil2 

1 s.tf # A-ri— b 2 o^gffl 1 6 y rmrn, 1 

2 «ffl{»cStJ5 L fcfflSEfc /X/l/3 2 #l&ft hixtzJX 
1^11 5iUlWfc£ttfl{ltf)IB£{±. V^^l 2 

-s. . <e i/c . 1 8cr>mm<om 1 3 &3nuk>"? 

[0009] ifctc. «MW»«yo -y ?0£^-tl27 

mm<mmmmm:W(m-h . 3HK4 nets 

tt^ftfc^JfWN*:?--^ 2(4#*ii*K:LS I-?->y 
7°5 1fcrjgM$*u ?o 7 ^7>fy52. f-^5-fy 

5 3. mflE^-f>-5 42Wr-;*5-r 5 iLS I f- 
■y7"5 lfcS8R$*l.T^&. LS If 7 75 lti. ?u 
■y?5>f >-5 2^^fl^§^^-r^»^O y^>'\VPX 

ta-^vt, t-*-?^ y5 3±t3®h.&Tr-^*^. 
i:c7)yx/^3 2*^-r >?mfficomi£'iT o^fr&n 
»ru iii^^ >?rmi 2\*ww&i simm-t^ 
mmm<7>t*-?->4 2t. ^be^^ >5 4omEEv£Ep 

m^&mmMcr>rt?—>4 2\ l zT—z.7 4>5 5<r>n& 

[ooio] mz. yv y?<7mmm£m-m8izj:-o 
x. mw*<Dmimvmmwm-t&. jyrmmw 

6 1 U «y S/*6 2jLtefiH£3*U 4 

y r 6 3\±4y?m&u2\ (me)izmmL. Lsif 

775 1 (137) fcMf*y ^'6 2(^1$^ 
i'~?Jl''ir-7;l>6 4{4S7kl^LJt^a «y ? ^4 V 5 
2. €ffi5Wy5 42Stf f T-X5^ 

y5 5te*fj£LT^£. 7x6 214X7^ ^6 6 



(3) 1tm i 7-5 2383 

4 

o X 6 5 ^ri4(3lBIHfi 7 1 -5 T tt 

mmiu a y^mtmme 1 (4*-v y -y ^'6 2*^s& 
uv>ant7-7fyo-7 7 2 i.c«»$tL^ie#i^7 

1 fcr*f L"C. JX)Vrv~Y 3 1 te»tt4>*lfcyXA-3 

2 (06) /j^^y^?gmi«lfL. iE»IS7 1±fc-f 

[0011] £jfc % ISIia£7 1 «>f y^«WHt6 1 *>* 

y -y y 6 2 *«ffiffiiMf &ff 3 mzssM o o- 5 7 3 mt 

10 74t±-j T^EP 7 5 73 ?iX-S . i 

[00 12] 

2(r>ftM< l zm&LXmf&$tlX&*) . 

II 10^«^Vh§ <^r-5fc0 , mfiil 3^1lf«iLT 
20 ffi8S 1 1 0-SP^mE*<e*> 4>* < =S: 0 ffiH^ 1 l w-gP 

[0013] *|gnj«. ±3*bfclB«WSC*»iilli^«fc«> 
[0014] 

tetimntiatmiT-a* ttmztucB.'mimx'ffif&z 

tziDMa-^T. |iSM^mlS7)-ffi^rinltB&fi3c-r-&*|ni 

fcss»$-er*fc«>fc:, m&f^im^mcrmm^nvx^ 
40 MmL*t^4>?tm£Bim-&m-4y7msfrt> 

tRWjmiz^m^hXoiz. msg(=Epjn-r^^E$- 

[00153 m?m2X'ii. mz-j y?mmi±. mm 
stk, mm<»-4Bimmzti&/f'*--7u-bb, mm 

so wmtismztLiimato* w« 



5 

[00 16] 

y? t s f f^a^wiwfcs 

-a >?mm£.m&t*m—A y?ttm&t>A ynm 
m z> t # «ci±, as— > f v?si:mz>r y^mt^m 
•t&wmt. w—a y?wm.frhA y;*mm& t & 

[00 17] 

[UttftU JUT. #3ra&5ftftLfcm-gSltW£BiIi 

[ o o i s i £ -r. a y^mMmm^wmm^-tm 1 
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L4 ANSWER 5 OF 6 JAPIO COPYRIGHT 2000 JPO 

AN 1988-089354 JAPIO 

TI LINE PRINTER PRINTING HEAD 

IN UCHIKAWA TADAYASU; OTA TAKASHI 

PA NEC CORP, JP (CO 000423) 

PI JP 63089354 A 19880420 Showa 

AI JP1986-235624 (JP61235624 Showa) 19861002 

SO PATENT ABSTRACTS OF JAPAN, Unexamined Applications, Section: M, Sect. No. 

736, Vol. 12, No. 321, P. 54 (19880831) 
IC ICM (4) B41J003-10 

AB PURPOSE: To obtain a realiable high speed printing head at a low cost, by 
a method wherein a piezo-electric element is compressed 
to be pinched between the inner walls of a U-shaped base having a 
comb-type end face corresponding thereto, and a printing needle is 
provided at the free end of a plate spring of which the another end is 
fixed. 

CONSTITUTION: A displacement is transmitted to a finger part 2 by the 

excitation of a piezo-electric element 3, which further acts on 

a plate spring 5 via the finger part 2. The response of the piezo 

-electric element is as large as several tens of kHz. A shock force acts 

on a plate spring 5 from the finger part 2 by this quick rise, and the 

plate spring 5 flies free forward. An ink ribbon 7 and paper 8 

are struck by a printing needle 4 on the plate spring 5, and a character 

is drawn by a dot matrix. The piezo-electric element 3 is always 

compressed by the finger part 2, and a rupture as in the case with 

a conventional device due to the action of a tensile force does 

not occur. This printing head is low-priced because its working is easy. 

Further, since the action of the tensile force of the 

piezo-electric element 3 is suppressed, a reliable head can be 

obtained. 
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L3 ANSWER 5 OF 16 JAPIO COPYRIGHT 2000 JPO 
AN 1997-232644 JAPIO 

TI PIEZOELECTRIC THIN FILM ELEMENT AND INK JET RECORDING 

HEAD USING IT 
IN MURAI MAS AMI 

PA SEIKO EPSON CORP, JP (CO 000236) 

PI JP 09232644 A 19970905 Heisei 

AI JP1996-313830 (JP08313830 Heisei) 19961125 

SO PATENT ABSTRACTS OF JAPAN (CD-ROM), Unexamined Applications, Vol. 97, No. 
9 

IC ICM (6) H01L041-09 _ ^ 

ICS (6) B41J002-045; (6) B41J002-055; (6) C30B029-32; (6) H01L041-187 

AB PURPOSE: TO BE SOLVED: To provide a piezoelectric thin film 

element with high durability and excellent reliability by satisfying a 
specific formula for the relation between the film thickness of a 

platinum 

lower part electrode and a silicon dioxide film thickeners. 
CONSTITUTION: he piezoelectric thin film element 110, the 
relation between the film thickness X of a platinum lower part electrode 
104 and the film thickness Y of a silicon dioxide film 201 is specified 

satisfy the following inequities; 0 . 5 . ltoreq. X/Y . ltoreq. 4 and 
3000. ANG. .ltoreq. X. ltoreq. 2. mu.m: At this time, if X/Y exceeds 4, the 
platinum lower part electrode 104 becomes to be easily peeled by the 
tensile stress threrof, and if X/T does not exceed 0.5, 
floating may be caused in the platinum lower part electrode film and a 

film, and the PZT film becomes to be easily peeled. On the other hand, if 
the film thickness X of the platinum lower part electrode 104 is lower 
than 3000. ANG., the adhesive properties if the electrode 104 becomes to 

easily deteriorated, while of the film thickness X exceeds 2.mu.m, the 
bond properties becomes to be easily deteriorated. The 
piezoelectric thin film element with high durability and excellent 
reliability can be provided by satisfying the specific formula. 
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L3 ANSWER 11 OF 16 JAPIO COPYRIGHT 2000 JPO 

AN 1991-239554 JAPIO 

TI INK JET RECORDING DEVICE 

IN NAKAMURA MASAHIRO; KITAHARA TSUYOSHI 

PA SEIKO EPSON CORP, JP (CO 000236) 

PI JP 03239554 A 19911025 Heisei 

AI JP1990-34741 (JP02034741 Heisei) 19900215 

SO PATENT ABSTRACTS OF JAPAN, Unexamined Applications, Section: M, Sect. No. 

1202, Vol. 16, No. 26, P. 119 (19920122) 
IC ICM (5) B41J002-015 

AB PURPOSE: To avoid occurrence of tensile stress 

exceeding the allowable stress in a piezoelectric 

material and prevent the destruction of a vibrator due to temperature 

changes by a method wherein the member larger in linear expansion 

coefficient than the piezoelectric materials composing the 

vibrator is used in vibrator-fixing members and the vibrator and the 

vibrator- fixing members are assembled together at a tempera ture higher 

than a predetermined temperature at which an ink is melted and 

liquified. 

CONSTITUTION: When the temperature of an ink jet head is changed 
to liquefy or solidify an ink, most of the part are expanded or 
contracted. Concerning a vibrator 20 and vibrator-fixing members 30, 
however, these members are always contracted as compared to their 
jointing 

time, because the temperature changes are made at a temperature lower 

than 

that at their jointing time. Moreover, since a member larger in linear 

expansion coefficient than a piezoelectric material 31 is used 

in the vibrator- fixing members 30, the members 30 with the vibrator 20 

interposed there-between is more contractible then the 

piezoelectric material 31. For this reason, a compressive 

force is continuously exerted on the piezoelectric material 31 

in the direction of the arrow A from the beginning of the jointing. 

Therefore, the stress exceeding the allow able stress 

and particularly a tensile stress on the 

piezoelectric material 31 is avoided, whereby the destruction of 
the vibrator 20 due to the temperature changes is prevented. 
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L3 ANSWER 15 OF 16 JAPIO COPYRIGHT 2000 JPO 
AN 1988-089353 JAPIO 
TI PRINTING HEAD 

IN UCHIKAWA TADAYASU; OTA TAKASHI 

PA NEC CORP, JP (CO 000423) 

PI JP 63089353 A 19880420 Showa 

AI JP1986-235623 (JP61235623 Showa) 19861002 

SO PATENT ABSTRACTS OF JAPAN, Unexamined Applications, Section: M, Sect. No. 

736, Vol. 12, No. 321, P. 54 (19880831) 
IC ICM (4) B41J003-10 

AB PURPOSE: To obtain a high reliable small sized printing head of a high 
speed without failure of a piezo-electric element, by a method 
wherein a second plate spring is provided between a first plate spring 
having a printing wire as an output terminal and the piezo 
-electric element as a drive source, and the piezo-electric 
element is compressed with the second plate spring. 
CONSTITUTION: When a voltage is impressed on a piezo-electric 
element 4, the piezo-electric element 4 causes a displacement 
motion of a high speed and the displacement is transmitted to a second 
plate spring 3. Further, the motion is simultaneously transmitted from 



the 



second plate spring 1 to the first plate spring 2, and the plate spring 2 
carries out free flying motion. Therefore, a printing wire 1 kept by the 
plate spring 2 strikes paper 9, and an ink ribbon 10 and a 
character is drawn by a dot matrix. Thereafter, the printing wire returns 
to the original position by the repulsion of printing motion and the 
restoring force of the spring. Then though the plate spring 2 flies free, 
the piezo-electric element 4 is always compressed by 
the plate spring 3 and the tensile stress of the 

piezo-electric element 4 generated at a time point when the plate 
spring 2 flies free is pressed thereby. Therefore, the rupture of the 
piezo-electric element 4 vanishes. 
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